Role of cyclic-GMP in relaxations of vascular smooth muscle.
Relaxation of rat aorta segments with sodium nitroprusside and endothelium-dependent vasodilators, such as acetylcholine, histamine, A23187, ATP, thrombin, and trypsin, is associated with cyclic-GMP (cGMP) accumulation in a concentration- and time-dependent fashion. With rat aorta segments, these agents also increase cyclic GMP-dependent protein-kinase activity and alter the incorporation of 32P into numerous smooth-muscle proteins. Identical patterns of protein phosphorylation were observed with both classes of relaxants on two-dimensional gel electrophoresis and autoradiography. The effects of nitroprusside were observed with or without the endothelium present. In contrast, the effects of the endothelium-dependent agents on all of these parameters (cGMP, cGMP-dependent protein kinase and protein phosphorylation) required the integrity of the endothelium. Various inhibitors of phospholipase and lypoxygenase prevented the effects of the endothelium-dependent agents, suggesting that a metabolite of arachidonic acid is the endothelium-relaxant factor and responsible for guanylate-cyclase activation. A smooth-muscle protein with decreased 32P incorporation after treatment with either class of relaxants has been identified as myosin light chain. A model is presented suggesting that the effects of endothelium-dependent vasodilators and directly acting nitrovasodilators converge at the level of guanylate-cyclase activation and cGMP accumulation, which explains the common biochemical and physiological effects on smooth muscle of these two classes of vasodilators.